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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem wherein crystallization 
is unstable and a perovskite structure from which characteristic can be 
obtained is not obtained when a PZT thin film as a ferroelectric 
substance thin film is formed just above Pt. 

SOLUTION: Material wherein perovskite can be obtained on Pt at a 
comparatively low temperature of about 600° C is used as an 
orientation control layer on a Pt electrode. As material which is not 
perovskite, material having oxygen octahedron structure also is used, 
and PZT can be stably made a perovskite structure. Especially in this 
case, by performing oxidation treatment after these thin films are formed 
of non-oxide (metal state), the dense orientation control layer can be 
formed, and superior characteristic of the ferroelectric substance film 7 
can be stably obtained. 
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[o o 4 i ] ncfc\ *HJ£«)^ai2t?iiSil«t*:»M* 
■y-icoLNTEa-r-s. 

[0042] gl6(z^JL^rv eittSfiRSftjSIKas^-cfc 

«. 63a.b(**feg#Xfcy, *SJfiO)»fi8T-liff!lS.I*Si 
*»*#Bft4'-ClMDaLr»*Lfcl»4l|i'ni©lMb-> 

yp>ei=. «jtiswffft*ft*rt*at(LPcvosfe) i=«fe 

y 3^fiEL,fcJ14200nm<O^bi>y 3 >^Jt«LfceiJt^ 
62a>±ffifc*(tX^ < Sffilr&ffiM&^tu $6^i*63a. 63b 
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&*ti?tiMi&Lx^z>o 65(*5*it^-cfcy. mis* 
mmommx * v * ^x-m^. l tzm * i » m<Dzro 2 T? 

t- I*0>J x. < v $ y l t=mmsQxm<r>?t-Q 
•5c 68(*afiiaj$ijfflis-efcy. ^mmcommxitm^.^ 

/^•y^^(=<fcy^JlELfcJl*1.5nm<7)TiSiffi-efe^. 69 
l*»R«**fl|-e*y. ^X.If*HJ6<D^1t?l*Zr:Ti 
J± A<0. 52 : 0. 48<DPZTjf|g & & -5 „ 70I*^2(D Wffi"e fc 

y. ^Jxl^*ll^s<oJ&g|-el*»^1oonm(7>ptjilgA^^,^f 
5. 7ii*«MK?fcy, ***<o»tt-ei*«*-e»*L 

fcJ5£ 600nm<DS i 0 2 (S06) T? fe 3= 4KM71 1*18 PSB£* 
U ffi«73a. btf-tft-etu Wxl;^<>v^AI;U/*£A> 
6ft*«a«ltt»72a 1 b*^'LT**l**t»2a>m«70i 
*1©««67l=tt*S*I.ri^*. 74tt«tt«*tt*R-C 
80l*WJn«-C*y, &i!§Jl63a. »tt<*65« ffi* 
H66, fl1<D®fl67, IE|S]ftUJPJf68. 3£g5a#jiK69, 

m2<cBfii7o, fMM7itHH*.f*«ra- >s y 
«fey»*Lr^LrL^. 

[0 0 4 3] 81f**£ttT!fttU StR62<D-gP£&£L 

r^*ttfc^;is»-cfe€>. 83f*^*ie»-cfcy, * 

gU6©fl&8BT?(*. $6«iJf 63a, 3»ttf*65, fg5»Jf66, JRl 
IElR]ffl$PJf68, %S£S{*&B69, m20)affi7 
0, *HJi7ltf*ffi«810±l=*«rc3a»*;h.* = i-C 

[0044] mJ^WitOTliifmtt^llSif^-IC-^T, 

[0045] mi&^mmtotemw&mwfcmmmw 

n - «a I- 1* 13 -*# * WIS L K91 * *B&-T -5 . 
[0 O 4 6] (a)Si^x/\fr&J&.5*;|£62£0lJjU*1O5O 
"Cn mS^K-lb U -t<D&LPCVDftlC<fc y flgJ52OOnm0>M 

*3tl=J:yZr02*1/iinJt»L» 5lttf*66*»*r*. * 
|CX>*»/ *ft(=<fc yTI*5nmJi»U ffiSJB66£fl2J*-r 
•5, Jfclcx/^sajicj: yPt£50nmift«U mi<D«ffi6 

7 e k a? « . *i =« ;u*x / < ? * & i = * y ss-ct i s 

1.5nmlt*LKlRl*JffllJg68*^jS-r-5o 0iJx.l£x 

/< * su= * y « x. « asaaeooic-ezr = t \ jt *<o. 52 : 

0.48<BPZT£ffi*JjltU ass®i*»Bi69$^-r-5o 

fc\ ElRl$iJffliB68-efe^Tild:^;SStbtPZTfi£^mrizx 

Ti0 2 £fcoTl^.|>o S&dX/WSftlCfc ypt£lOOnm 
«t«U m2<D«i70£ff$J5lc-r.5. 
[0 0 4 7] (b)^*!* US?X h^X^flSJifcU ix. 
lo?Ar-<^->5 y >yiz<fc y^2<©«ffi70. 3£e»{*5ttK6 
9. l£ft«M8PJf68£/*$— ->yLTSSl<0®M67£8ffi 
£t*-5,> fl»lx.l£ U^X h^X?£ffll\ ffijxli 

Ar-f 7f-> £ 'J >7lZ<fc y ^PSPSO^^fig-r^c 



[0 0 4 8] (d)#Jx.lixe>^flTlC«fcysoe(Spin on g 
lass)SlJ^^flTL. A?LloC300 o C-e30»F^'<— LTJ?£ 
800nm<DSi02(C,fc y «SJf71 £fl2sE Ltz&. 09x.liU2? 
X l>VX^$fflLXT«lJx.liBHF3oCifl=J:y«aM71$'l7 
ivH-;f>ifLt, gBPa580<7>#aJi7l£f&£t.T 

»«62^ stu-r a 1 1 ti^mmmmw2a. izb^mm-r 
•5. 

[0 0 4 9] (e)mx.lZ*mit±>J ^A*j§«lzd:^* 
^1±x •;/ ^ >f (= «fc y S i <b <5S«62£M;£t£ x T 
^•?U tp£SP81$ffi*fi£U >tl#*.ie83^PfiE-r-5o - 
miz. TKiHb* 'J I t7A7K5§j8ElzJ:^M^ l l4x>y^ 1 >y 
I*. S^lfl)i'yf>ytltifti'U3r'l*tj)o <yt 

r , x ^ > y *<®«b r ii t >s<b -> y n 1/ $ * e, ic 

I8LTl^fc«), *&SiJi63a,b£x-yT>^X*,i: 

71(cMt>^ S«62©i-yf>^^l;i-vf+> Hzj£ 

[0050] (f) S®|Stt!S?72a, 72b(=-€-*L-F^lE^73a. 
73b^0lJx.lS^ yg^^g^-rSo ^ffc\ 

iBjS73a, bitm^.m^m^$&7Aizmm^tix^^o 
[0051] ^(D&otm&xatX'&mntt-mmm* 

£M&*imx-&Zo 

[0052] 2l.lzmB$m^x*nM<Dl&m^<D&mnto 
&mm i f-<DWiftmmiz-o^xm&i-?Zo 
[0053] jjcfc, msizts^xmtm—wzitm—m 

[0 0 5 4] l2l8(zl*^3IS£(D^ffil<©5S^«tt:»M^ 

MS&^LX^&o JtJ#*>*83liH14*lz<fcy 
08<7>±[R]^[cajb<5<i:3'Ef*i^Slt-5C < !:lz/ e i:?, o c 
<T>m* 5£ilBt*^K69Wg|5|zttTfliJ(z§l3iJ£**t, 

s{aM^«(4iieitii#S74izj: y&aj-rs. 

[0 0 5 5] aSpfe, *HS6<D^<D^mft^M^r' 
I*. temnftMIMX' -SPZTOZr/ (Zr+T i ) 0>itltO. 4~0. 

fc. ^(CPZT©Zr/(Zr+Ti)0)JtlotO. 5~0. S4<Dffl<D$&mz 

[0 0 5 6] *m&0>l&m2<D£5ti-bl'-y-£ LX<J>m 

mz^xit. &mtt&\z&z-tz>-*£ brwssti 

- O t? & Z> „ PZTttZr/ (Zr+T i ) ib*<0. 52 «fc y ^ # < i> 
t$£ a ^JtA<^ h ^ =^^-7^A^ v p > e <7 iz^lb 
L. ^tEB^a*<*^< tC-5«)l*, C<DZr/(Zr+Ti)tb 
tfO.S2<DM%.tti5.X'3bitzo ^fc, !^ B B B 1«3gA^7UVP 
> hf v *J X- fe^if^lr l*a^:«7)a»S»*<^ b*i-5<DA< 
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[ooi ] $fi^rio] -efc o fc« £ t=*;u v p > t* 
t±£ v p > t* -v ^ c <k ^jita u 

fco Cfl> «fc -5 &PZT<Z>$SiH<fe£ #&lC|*Zr/(Zr+Ti) Jt6< 
0. 52fr t>0. 7<©|!Sl'C&£<fc 51- L. EIBtlc!E|n]tt£ (111) 
lcf|}*.-Sfc«>l-l*. Sffia^SSl^M^ficfcdfcsrHi 
Jtt-r^Ci:A<*jaT*feofco Zr/(Zr+Ti)J±l*. 
<0fl2figTM±. ^M-CM-3?g^tt»1#tt)b<#f>tvS0.54 
tLTl^„ ^ICs ffifplWJl^^P^XA-Y h 

^ic-r^JS^i^i^wiHifiitt^diDir-r^ct-e, p 

1) E^irf -5Ci:A<pIt6-efcofc„ ^P^X* 

L T (1 1 1) K&l^iEiej £ PZTHSH £ #3 c i: A< pj 
[0 0 5 7] ^S&OJfcffiW&pmtfc&IISi^ 

li, ttlzERMMfliJIC: £ yS£»mttiSffi<DEl6]1±£(11 

T(OZr/(Zr+Ti)tfcA<0. 52fr&0. 7<DRS]-e3&& <fe ?lz LT!K 
aHijg^^-^VP>t*<v^i:-r€>Ctlc«feys 

[0 0 5 8] *Hifc©Ji*ffi-e(*8HBi*j5IK* : f 

«*rr * - 1 1*» 5 * •<? * « i 
[0059] (.mm<»r*m3) kit. *&BMO)%3o>n 

[ooeo] *mm<»w*m<D&m'mtomimm3-it&.'m7 

[006 1] S9l**HJSO)^8§3(©J±«T'?^a.X— Si 
T?fe5„ U9lCfcL^T50l*®EEPiP^S-Cfcy. EJS73 

[0062] laoicfc^rmzromffiirrnKDiiffiroPBiic 
Ema^i-* y?iiia«:SMrtsg(-(*t&73*<fg±-rs. 

CONS. B#:£l6]l-<fcoT3a^Stt:»!gl*EE?e- ?I?I<© 



[0 0 6 3] Ctt.fc^&r^a.X— 5» £ LT3S8W* 

t>«&iz&m<&i)ifX'ii>z z t * *»b^# t, i*sgji Lfc. 

<Dii-&i-i*i|gll<DJt:frteA<S£< tc^fcto, pzmjjEiszr/ 
(Zr+Ti) J±A<0. 4fr €>0. 52a)F5-e35S J; 5 L. 4#lc#H 
JS(D^S3T?I*0. 5fC^S Lfcc £fc zom&iz i$SH<D 
Efiltt * (100) l-M?L-Sfc«>(-. Hassan -ea^fc J: 

oo)^frr-5«fcai--r4ct-e. pzTt,ca>*&jjgjsfflrt-e 

**<DIIS^»A^&*t4(l00)iSlPl*$t;iBlRlttt-r 
•5Ci:A<pI^-efc^Ti:„ 0Jxtt|gi£0!>fl*tg1«>PLTEGlfl] 
»*/B^fc»*l=tt(111) il^O!>(100)(D&l^ElR]£*S 

[0 0 6 4] ^HJfiOJ^IIaoSSSIItfraiK*^ 

{*3SAI<D*lJi£ £Zr/ (Zr+T i ) Jt *<0. 4*r> f>0. 52"C -5 «fe 5 
&4>K. 5i^S<*j£K<BElR]£ LT(100)£# 

L^. E(RlffJffllJia)iB(RlA< (100) «t 5 l=t^- i: 
[0 0 6 5] Jfefc, *HJ6<D»fi8"CI*5aS8m<*?SK*-? 

LxKft-z&m'&iz-oi^xmwLtztf. wimz 

[0 0 6 6] 

tut, it^tW^SOTeoo-CBtr^-ctPtJiic^p^x* 
-f h*«»&*i*»»*ElRl«»lti:LTffl^*C4:(=J: 

y. /<p^*-f \-pzT$$rmLxmz>zktf-5imx& 

■otzc *fc» PZT(DE(Rlttl*ElpJ$lJffllJl<OE[S]tt&-ta> 

PZT<©E|S]tt*3tS-r * CI i: t)<X £ 4. 
[0 0 6 7] *fc, **BJ<Om2<Dfl^<7)?S^»t*:jtK 

m»5Cii:J:y, PZT^SSl^^P 
[0 0 6 8] *fc, **W<D*3<DSIM«D5SSS1i(*»K 

xt;*«>»fi6*ac-ei*, t#i-352a>f§fiB<o3$Km(*5f8i 

<k« 0 »P«3^6<E*ElRl«i*P»<»»**tt4: Lt, #I=2E 
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[0069] sfc. *§&Bji<Dm4<Dmw<D&mm*mm 

*?f=£l*Tli« SiPSttfUISiSi^t LTl*(=ln»t-fe 

* y &wn&mm<»wift& : £ (no icffi5tM(-iBiPii* l 
mm~&mn#m$&vSi&prKj>zr/(zr+T\)ittfo.5 

2A^t>0. 7(DRU"t?fc-5 J: 5 1- L"Cj£ft#tifi£^"Ji' V p > tf 

[oo7o] *mm<i>%50)§t9i<D&mn#mm 

*?-l=*t^TI*. 3t«m*»«**t LTWl=T^^a. 
a>fflj££Zr/(Zr+Ti)ifcj&<0. 4*^&0. 521? -3 <fc 5 (- Lt 

•ta«Jft*-r h^^;u=f SSiBftjUIi 
©SRi LT(l00)£#.5fc#>lc, ieiS]*iJffliMi: Lt^ 
n^x*-f h*'»$jbl\ Eft«NBJia>lB6ifi<(ioo)$ 

3.x— s» zmwi-tzito-c- 

[■BEaflMlttKH] 

[01] *fE^a>mi«)IIJ£<DJK88W?£R*<*Jt^<OS 



[0 2] E|qHMtt*m£PLT& LfcS^WPZKOiKSttSi 



[03] EfflM«P*m£BST& Lfc«^<©PZT<D!lS^14iJi 
80 

[04] ElRl4iJW*t»*Ti024:Ly=»^a)PZT©«Sgfttt 



[0 5] EG]*«*m£Zr02i Lfc*^©PZT©iBStt 
iKH0 

[0 6] *fswcoifi2a)seJisa)«si(D3ass«i*:j8ffi* : ? : 
os*«jg^^-r»f®0 

[0 7] m»ttO!)»tt2 0!>9ft8*i4:»M?-<OSjft^ 



[0 8] ftX;K0flMft20!M**»MX?a>ttftJK9 



[09] *&w<Dn3<DmM<Dtem<D&mn#-mmm :: f- 

[010] «t*affr{5Ua)^BI*<*»IS* : f L <D«mBf®0 
[011] Pttt±^KjftLfePZTG>tSA1&KHBi 

[ft#a>iftn»U 
i s« 
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5 snass 

9 

1 O 



[01 ] 
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[g|3] 



[ED4] 



50nm-BST-b 



1. 5nm-Tl-L 
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21/8242 
29/84 



F I 

H 0 1 L 27/04 
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41/08 
41/18 



41/18 
41/22 



1 0 1 Z 



A 



41/24 

// C 2 3 C 14/08 

F$ — 4K029 AA06 BA50 BB02 BB07 BCOO 
BD01 CA06 DC05 DC09 
4M112 AA02 BA10 CA23 DA03 DA04 



DA06 DA09 DA11 EA02 EA06 

EA07 EA11 EA12 
5F038 AC05 AC16 AC18 
5F058 BA20 BD01 BD05 BD18 BF12 

BG03 BJ04 
5F083 FR01 JA02 JA13 JAM JA15 

JA38 JA39 PR12 PR22 



